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What is claimed is- 

1. A microporous polyolefin membrane with the fine fibrils, composed of 
(A) a polyolefin having a weight- average moleculaj^weight of 5 x 10 5 or 
more or^^^omposition containing ^^jp.oly olefin, connected to each 
othpzfymeiein its average pore size^is 0.05 to 5jxm, and the crystal 



lam^Uas of the polyolefin inclined at an angle 6 of 80 to 100° to the 
plane constituting thejaa^mbrane account for at least 40% of the total 
llimellas both on^he^section cut in the mechanical direction and on the 
section cut in^he direction perpendicular to the mechanical direction 
and in theahickness direction. 

The^microporous polyolefin membrane according to Claim 1, wherein 
said polyolefin (A) has a weight- average molecular weight of 1 x 10 6 to 
15xl0 6 . 

The microporous polyolefin membrane according to Claim 1, wherein 
said polyolefin composition (B) is composed of an 
ultra-high-molecular-weight polyolefin having a weight- average 
molecular weight of 1 x 10 6 to 15 x 10 6 and a polyolefin having a 
weight- average molecular weight of 1 x 10 5 or more but less than 1 x 10 6 . 

The microporous polyolefirfmembrane according to Claim 1 or 3, 
wherein said polyolefin composition (B) contains an 
ultra-high -molecjdar- weight polyolefin having a weight- average 
molecular weight of 7 x 10 5 or more at 1 weight % or more. 

5. The microporous polyolefin membrane according to one of Claims 1 to 4, 
wherein said polyolefin (A) or polyolefin composition (B) has a 
weight- average molecular weight/number- average molecular weight 
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ratio (Mw/Mn) of 300 or less. 

6. The microporous polyolefin membrane according to one of Claims 1 to 4, 
wherein said polyolefin (A) or polyolefin composition (B) has a 
weight-average molecular weight/number- average molecular weight 
ratio (Mw/Mn) of 5 to 50. 

7. The microporous polyolefin membrane accorduWto one of Claims 1 to 6, 
wherein said polyolefin (A) or polyolefin for saftl composition (B) is 
polypropylene or polyethylene. 

8. The microporous polyolefin membraneiccording to Claim 1 or one of 
Claims 3 to 7, wherein said polyolefu/composition (B) is composed of an 
ultra-high-molecular- weight polyol/fin having a weight- average 
molecular weight of 5 x 10 5 or mo/e, high-density polyethylene and 
polymer for giving a shut-down/property, said polymer for giving a 
shut-down property being selected from the group consisting of 
low-density polyethylene, polyethylene having a weight- average 
molecular weight of 1,000 to 4,000 and melting point of 80 to 130°C, 
and ethylene-based copolymer having a melting point of 95 to 125°C 
and produced in the presence of a single-site catalyst. 

9. The microporous pol/olefin membrane according to one of Claims 1 to 8, 
wherein the following relationships hold for r(TD) = cos 2 TD(b)/ 
cos 2 MD(b) andrOVDD) = cos 2 ND(b)/cos 2 MD(b), defined by X-ray analysis 
of the microporous polyolefin membrane: 

100 ^ r(TD) ^ 1.3 

100 r(MD) ^ 3.5 

1.0/>cos 2 ND(b) ^ 0.45 
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10. The microporous polyolefin membrane according to one of Claims 1 to 9, 
wherein said crystal lameHas inclined at said angle 9 of 80 to 100° to 
the membrane surface^iccount for at least 70% of the total lamellas. 



11. A method of producing a micr^orouspolyolefin^nembrane, comprising 
the steps of extruding thesolution, composed of 10 to. 50 weight % of (A) 
a polyolefin having a weight- average molecular weigh|; of 5 x 10 5 or 
more or (B) a composition containing this polyolefin and 50 to 90 
weight % of a solvent, into a gel-like foyhned article; thermally setting 
the article, with or without stretching; at least at thi crystal dispersion 
temperature of said polyolefin (A) hiving a weigh/- average molecular 
weight of 5 x 10 5 or more or said composition ^/containing this 
polyolefin, but at melting point o/said polyolefin (A) having a 
weight- average molecular weig/t of 5Xlo 5 or more or said composition 



(B) containing this polyolefin 
solvent. 



°C or lower; and removing the 



12. The method of pr^ucms/a\ microporous polyolefin membrane according 
to Claim 11, wherein sattd p'ply olefin (A) has a weight-average molecular 
weight of 1 x 10 6 to 15/x 10 6 . 

13. The method of producing a jnicroporous polyolefin membrane according 
to Claim 11, wherdin said polyolefin composition (B)/s composed of an 
ultra-high-molecular-weight polyolefin having a weight-average 
molecular weight i^l^lO 6 to 15 x 10 6 and^iJolyolefin having a 
weight- average molecular wa^hfr-oflx 10 5 or more but less than 1 x 10 6 . 



14. The method of producing a microporous polyolefin membrane according 
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to Claim 11 or 13yv(rnerein said polyolefin composition (B) contains an 
ultrategh-molecular-weight polyolefin having a weight- average 
molecular Xteight of 7 x 10 5 or more at 1 weight % or more. 



15. The method of producing a/micro^rous polyolefin membrane according 



ymicro] 



to one of Claims 11 to 14,,whereijJ said polyolefin (A) or polyolefin 
composition (B) has a weight- average molecular 

weight/number-average/mol^axjKeight ratio (Mw/Mn) of 300 or less. 

16. The method of product f microporous polyolefin membrane according 
to one of Claims 11 Xxf \4 wherein said polyolefin (A) or polyolefin 
composition (BXhas /^Weight- average molecular 
weight/numbei-ave^agle molecular weight ratio (Mw/Mn) of 5 to 50. 

17. The method of producing a microporous polyolefin membrane according 
to one of Claims 11 to 16, whereu/said polyolefin (A) or polyolefin for 
said composition (B) is polypropylene or polyethylene. 

18. The method of producing a niicroporous polyolefin membrane according 
to one of Claims 11 to 17, Wherein the following relationships hold for 
r(MD) = cos 2 ND(b)/ cos*MD(b) and r(TD) = cos 2 ND(b)/cos 2 TD(b), defined 
by X-ray analysis of theAnicroporous polyolefin membrane : 

100 ^ r(TD7 ^ 1.3 
100 ^ rCMD) ^ 3.5 
1.0 > cos 2 ND(b) ^ 0.45 



19. The method of producing a microporous polyolefin membrane according 
to one of Claims/ll to 18, wherein said polyolefin composition (B) is 
composed of a polyolefin having a weight-average molecular weight of 5 



31 



x 10 5 or more and polyolefin having a weightokverage molecular weight 
of 1,000 to 4,000 and melting point of 80 toi.30 o C. 

20. The method of producing a microporous polyolefin membrane according 
to Claim 1 1 or one of Claims 13 to 18, v/herein said polyolefin 
composition (B) is composed of (B-l) ah ultra-high-molecular-weight 
polyolefin having a weight- average n(olecular weight of 5 x 10 5 or more 
and (B-2) a polyolefin having a weight-average molecular weight of 5 x 
10 5 or less, the CB-2)/(B-l) weight *atio being 0.2 to 20. 

21. The method of producing a inicroporous polyolefin membrane according 
to Claim 11 or one of Claims is/to 18, wherein said polyolefin 
composition (B) is composed off a polyolefin having a weight- average 
molecular weight of 5 x 10 5 or/more and polypropylene having a 
weight- average molecular weight of 3 x 10 5 or more. 



22. The method of producing atnicroporous polyolefin membrane according 
to Claim 11 or one of ClaiiAs 13 to 18, wherein said polyolefin 
composition (B) is composed of a polyolefin having a weight- average 
molecular weight of 5 x 10 5 or more and ethylene-based copolymer 
having a melting point of 95 to 125°C and produced in the presence of a 
single-site catalyst. 

23. The method of producing a microporous polyolefin membrane according 
to Claim 11 or one of (Claims 13 to 18, wherein said polyolefin 
composition (B) is conJposed of 1 to 69 weight % of an 
ultra-high-molecular 



molecular weight of 7 
polyethylene, and 1 1 



weight polyolefin having a weight- average 
x 10 5 or more, 98 to 1 weight % of a high-density 
5 30 weight % of a low- density polyethylene. 
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24. The method of prpducing a microporous polyolefin membrane according 
to one of Claifns 11 to 23, wherein stretching said gel-like article is an 
essential step. 
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25. The method of producing a microbo^ous polyolefin membrane according 
to Claim 24, wherein said gel-liker ai/ticle is stretched, and thermally set 
at the stretching temperature o/hl^SFBtit at melting point of said 
polyolefin (A) or polyolefin composition (B) pj)us 30°C or lower. 

26. The method of producing ayWicr^p3?(Jus polyolefin membrane according 
to Claim 24, wherein \ai^/str etching step is effected at an areal ratio of 
15 to 400. 

27. A battervssp^orator which uses the microporous polyolef 
according/£o Claim 1. 
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A battery which^es the microporous polyolefin membrane according to 
fraim 1 foxAts separator. 




p9. A^mter which uses the microporous polyolefin membrane according to 
'Claim 1. 
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